Narrow-band imaging is an advanced imaging system that applies optic digital methods to enhance endoscopic images and improves visualization of the mucosal surface architecture and microvascular pattern. Narrow-band imaging use has been suggested to be an important adjunctive tool to white-light endoscopy to improve the detection of lesions in the digestive tract. Importantly, it also allows the distinction between benign and malignant lesions, targeting biopsies, prediction of the risk of invasive cancer, delimitation of resection margins, and identification of residual neoplasia in a scar. Thus, in expert hands it is a useful tool that enables the physician to decide on the best treatment (endoscopic or surgical) and management. Current evidence suggests that it should be used routinely for patients at increased risk for digestive neoplastic lesions and could become the standard of care in the near future, at least in referral centers.
Introduction
Advanced endoscopic imaging techniques (AEITs) are imaging technologies embedded in gastrointestinal scopes that allow changing the white-light (WL) image in order to enhance visualization of the mucosal surface architecture and microvascular pattern, potentially improving endoscopic diagnosis [1, 2] .
Indeed, AEITs allow endoscopists to obtain more accurate real-time optical diagnoses and assist clinicians to make better decisions. However, although AEITs are readily available and simpler than dye-based chromoendoscopy, there is a learning curve for their correct use and their advantages are mainly proved in academic centers. On the other hand, in community practice AEITs are less frequently adopted, maybe because they are perceived as cumbersome and time-consuming and requiring special training and also because no AEIT has been shown consistently to be significantly superior to high-definition white light (HDWL) in this setting [1, 2] .
The available AEITs are narrowed-spectrum endoscopy, autofluorescence imaging, confocal laser endomicroscopy, and optical coherence tomography [1] . This review focuses on one of the most available and widespread AEITs, i.e., narrow-band imaging (NBI), and aims to explain how it works as well as its utility in gastrointestinal endoscopy, summarizing the available classification systems. It also describes the evidence and the recommendations to use NBI in clinical practice and highlights the importance of specialized training.
Narrow-Band Imaging
NBI was the first narrowed-spectrum technology commercialized [1] , and it is based on the penetration properties of light. Shorter wavelengths penetrate only superficially into the mucosa, whereas longer wavelengths can penetrate more deeply. NBI utilizes red-green-and-blue filters to modify WL endoscopy (WLE): the blue light filter (400-430 nm) highlights the capillaries in the superficial mucosa through mean peak absorption of hemoglobin (415 nm), while the green light filter (525-555 nm) penetrates deeper into the mucosa [1] . This results in greater clarity of mucosal surface structures due to the increased contrast between mucosa and superficial vessels, which appear brown/black [3] .
Thus, NBI is based on vascular and mucosal patterns that are useful to predict the histological structure of tissues [4] . The normal vascular pattern consists of a regular mucosal capillary network [5] that is altered during the transition of premalignant to malignant lesions, where angiogenesis is critical and a hyperproliferative vascular state is observed [5] . Then, in theory, the vascular pattern allows the early detection and characterization of neoplasms [5, 6] . The mucosal pattern can also be better evaluated with NBI, since it allows better visualization of glands openings (pits) and their specific arrangement (pit pattern), which has a different shape according to different lesions [4] .
The first commercially available NBI systems (Lucera Spectrum and Exera II [1, 3] ) produced images that were darker than WL (dark NBI), while the second-generation NBI systems released in 2012 (Lucera Elite and Exera III) exhibit an improvement in the light source that allows brighter images (light NBI) [3, 5] . High magnification is defined by the capacity to perform a zoom in an image. Most of the magnification endoscopes available combine optical and digital zoom and permit ×1.5-2 digital magnification and/or an optical magnification up to 150 times. Newer Olympus endoscopes include near-focus imaging, which allows the endoscope to be moved closer (within 2-6 mm) to the area of interest while maintaining the image in focus, theoretically providing similar images DOI: 10.1159/000487470 to high magnification (> 100 times). NBI with high magnification may increase the accuracy of diagnoses, particularly their specificity [7] . NBI has several advantages over standard dye chromoendoscopy. This technique can be simply activated and deactivated during endoscopy, making it easier to switch between the standard mode and the NBI mode [3] . It reveals both vascular and mucosal patterns without dye application, is easy to perform and user-friendly, is widely available, and allows for inspection of the whole endoscopic field. No reported complications have been attributed to the use of NBI. Disadvantages over WLE alone include a prolonged duration of examination and the need for training to correctly interpret findings and decrease interobserver variability [3, 8] .
Esophagus
In the esophagus, WLE provides little detail of the mucosal surface and is not able to accurately differentiate intestinal metaplasia from normal gastric mucosa or dysplastic epithelia. NBI allows a better evaluation of mucosal and vascular patterns that are associated with Barrett esophagus (BE), dysplasia, and esophageal cancer [1, 9] .
Magnification endoscopy with NBI (ME-NBI) also allows a better visualization of normal capillary mucosal vessels (intraepithelial papillary capillary loops [IPCLs] ) and submucosal vascularity (branching vessels) [1, 10] . Normal IPCLs are observed as brown loops originating from a branching vessel, running perpendicularly in the lamina propria and finally reaching the intraepithelial papillae (Fig. 1a) [11] . On the other hand, in neoplastic lesions the abnormal mucosal and capillary patterns have characteristic features. In squamous neoplastic lesions, IPCLs exhibit characteristic morphological changes, being dilated, tortuous, and irregular in dysplastic lesions, and destructed and replaced by tumor vessels in squamous cell carcinomas (SCCs) [1, 10, 11] . Likewise, in BE a circular and "ridged/ villous" pattern with regular vessels is predictive of specialized intestinal metaplasia, and irregular mucosal and vessel patterns are predictive of dysplasia [1, 9] .
Squamous Cell Carcinoma
In SCC, NBI seems to be useful in both the detection and the characterization of neoplastic lesions. Indeed, NBI seems to have a better sensitivity for superficial esophageal SCC when compared with WL imaging (97 vs. 55%, p < 0.01) [12] [13] [14] . Regarding the comparison between NBI and Lugol chromoendoscopy, three studies found that NBI and ME-NBI have an increased accuracy and specificity when compared with Lugol, although the sensitivity is similar between the two techniques [15] [16] [17] . These findings were also confirmed in two recent metaanalyses [18] .
Two ME-NBI classifications are available to estimate invasion depth in SCC: the IPCL pattern classification (Inoue classification) and a novel classification that is simpler to use in clinical practice [1, 11] . The IPCL classification was described in 2001 by Inoue and describes five different IPCL patterns, allowing the distinction between normal mucosa, atypia, and cancer. Type I corresponds to normal mucosa, type II to inflammation, type III to borderline lesions, i.e., atrophic mucosa or low-grade intraepithelial neoplasia, type IV to high-grade intraepithelial neoplasia, and type V to invasive carcinoma [1, 11] . A novel and easier classification was subsequently proposed, reclassifying the original five categories into three groups: group 1 (nonneoplastic: IPCL types I and II), group 2 (borderline: IPCL types III and IV), and group 3 (cancer: IPCL type V) ( Fig. 1) [11] . The advantages of this classification are its easier application and its ability to guide therapy: group 1 lesions require no treatment, group 2 requires careful follow-up or therapy, and group 3 definitely demands therapy. This classification was recently evaluated in a prospective study and an accuracy of 90.5% for the estimation of invasion depth was found [19] .
The overall accuracy of pattern IPCL IV or greater was 80.0% (sensitivity 58.5% and specificity 96%) [11] . The sensitivity and specificity of IPCL type V1-2, type V3, and type Vn were 89.5 and 79.6 %, 58.7 and 83.8 %, and 55.8 and 98.6 %, respectively [20] . However, a small study compared diagnoses of the invasion depth of SCC between ME-NBI and WL and showed no additional benefit [21] . Therefore, given the low incidence of SCC in most countries, NBI should only be used routinely in patients at risk of squamous cell cancer (with a history of head and neck cancers, previous biopsies with dysplasia, or caustic esophagitis). In the general population, the value of NBI is still to be determined, but probably it is only justified for improving characterization, guiding biopsies and delimitation if any change in the esophageal mucosa is seen with HDWL.
Barrett Esophagus
Current guidelines recommend endoscopic surveillance in BE, with random 4-quadrant biopsy specimens obtained every 1-2 cm to detect dysplasia (Seattle protocol), in addition to targeted biopsies of suspicious lesions under WLE [22] . Concerning the ability of AEITs to detect dysplasia in BE, two studies showed that NBI with targeted biopsies improves the diagnosis of dysplasia when compared to HDWL examination with the Seattle protocol [9, 23] . Additionally, three recent meta-analyses showed that NBI is an accurate test to diagnose dysplasia in BE, with a sensitivity of 94.2%, a specificity of 94.4%, and a negative predictive value of 97.5% in the most recent meta-analysis [14, 22, 24] .
For ME-NBI in BE, four classification systems have been proposed: from Kansas, Amsterdam, Nottingham, and the Barrett's International NBI Group (BING) [1] . The BING system is a simplified NBI classification proposed with the objective of integrating multiple classifications of NBI surface patterns in BE. In this classification, nondysplastic BE has a circular, tubular, or villous mucosal pattern with regular vessels, while dysplasia is characterized by an irregular or absent mucosal pattern and vessels not following the normal glandular architecture (Fig. 2) . Validation studies of this classification using ME-NBI showed that the BING classification can predict the presence or absence of dysplasia with a high level of accuracy (> 90%) and very high interobserver agreement [1, 25, 26] . However, without magnification this classification seems less useful, based on a recent study evaluating HD-NBI without magnification in the diagnosis of dys- plasia [27] . The specificity and negative predictive value for dysplasia were high (> 85%), although the sensitivity and positive predictive value were suboptimal and interobserver agreement was weak, suggesting that this classification without magnification (or proper training)
is not yet ready to replace the Seattle protocol. Despite some evidence of a benefit from NBI, the British Society of Gastroenterology and the European Society of Gastrointestinal Endoscopy (ESGE) do not recommend the use of AEITs routinely [28, 29] , while the American College of Gastroenterology recommends HDWL in conjunction with NBI only after complete elimination of intestinal metaplasia in order to detect mucosal abnormalities that may reflect recurrent intestinal metaplasia and/or dysplasia [30] . However, the Seattle protocol is not widely followed, because it is time-consuming, requires an expensive pathologic analysis, and has the potential for sampling error because of the variable distribution of dysplasia and esophageal adenocarcinoma [22] , and thus NBI seems to be an useful tool in the surveillance of patients with BE and may replace the current random biopsy protocols in the future [9, 22] . The role of AEITs is acknowledged in the recently published ESGE guidelines, which recognize that the use of these imaging modalities may be of benefit given their wide availability and the fact that no increased costs are incurred. Therefore, NBI is an important adjunctive tool that can help to target biopsies to suspicious areas and to delineate esophageal lesions for endoscopic resection, and has a promising role in replacing the Seattle protocol in the future at least in reference centers, although more studies are needed before this recommendation can be made.
Stomach
Endoscopic evaluation of the gastric mucosa with WL correlates poorly with histological findings, while NBI can improve the correlation with histology [1, 31] . Several NBI patterns, sometimes different patterns, have been associated with several gastric pathologies, namely, Helicobacter pylori (Hp) gastritis, intestinal metaplasia, dysplasia, intramucosal cancer, and submucosal cancer. It is important to recognize that the normal gastric body and antral mucosa have a slightly different appearance with NBI. The normal gastric body shows a regular arrangement of small round pits, surrounded by a regular capillary network with a honeycomb appearance, while normal antral mucosa has a coil-shaped appearance of a subepithelial capillary network (Fig. 3a) [31] [32] [33] [34] . Even though several authors suggest that Hp gastritis may be confidently diagnosed with NBI, none of them showed the reproducibility of these patterns or tried to validate it [35] [36] [37] . A variable vascular pattern was fairly reproducible and presented an acceptable accuracy. However, in a prospective evaluation it was no better than WLE for the diagnosis of Hp gastritis [31] .
Gastric Intestinal Metaplasia, Dysplasia, and Early Gastric Cancer
With NBI, the presence of regular mucosal and vascular patterns excludes dysplasia, being that ridged or villous patterns are suggestive of intestinal metaplasia [10, 31, 33, 34] . Other features besides pits and vascular patterns were associated with histological findings. For example, areas of intestinal metaplasia can present as a "light-blue crest," which is defined as a fine, blue line on crests of epithelial surfaces/gyri, being highly specific for the diagnosis of intestinal metaplasia [38] . On the other hand, dysplasia or cancer may present as a "white opaque substance," which, as the name implies, is characterized by white material above the mucosa [10, 31, 33, 34] . However, a white opaque substance has also been associated with intestinal metaplasia, so it is not a specific marker [39] . For the evaluation of gastric lesions with NBI, three classifications were proposed: a simplified classification system for NBI in the diagnosis of gastric lesions, the Vessels plus Surface Classification, and the classification of gastric lesions proposed by Li [1, 31, 33, 34, 40, 41] . To our knowledge, for the diagnosis of gastric atrophy there is no validated NBI endoscopic pattern or classification.
The simplified NBI classification was proposed for the diagnosis of intestinal metaplasia and dysplasia [1, 33] . This Western classification includes the whole gastric spectrum of carcinogenesis (with the exception of atrophy). It can be applied without magnification and considers three different patterns: pattern A is related to normal mucosa, and is further subdivided into Aa (normal antrum) and Ab (normal gastric body); pattern B corresponds to intestinal metaplasia; and pattern C is associated with dysplasia/cancer (Fig. 3) [33] . An additional pattern of Hp can be included. If it is positive, a plus sign is added to the pattern (e.g., pattern Aa+ for Hp gastritis in normal antral mucosa, pattern B+ for intestinal metaplasia and Hp infection) [33] . This simplified NBI classification demonstrated to be an efficient technique for the diagnosis of gastric intestinal metaplasia and dysplasia (with an accuracy of 83% for normal histology [pattern A], of 84% for intestinal metaplasia [pattern B], and of 95% for dysplasia [pattern C]), with high reproducibility (κ = 0.62) [31] . A different study applying this classification also suggested that more than 90% of individuals with extensive metaplasia could be identified without the need for biopsies [42] . In a multicenter prospective study applying this classification, with some scopes allowing magnification/near focus, the use of NBI after WL significantly increased the sensitivity for the diagnosis of intestinal metaplasia (87 vs. 53%, p < 0.001) and improved the sensitivity for dysplasia (92 vs. 74%) [31] . However, for the detection of Hp gastritis, both WLE and NBI have limitations (74% global accuracy) and low reproducibility; thus, NBI does not replace other diagnostic tests for Hp [31, 33] . These results suggest that, in a real-life scenario, NBI should be used to perform guided instead of random biopsies in a first endoscopic evaluation and, in patients under surveillance, a strategy for NBI-targeted biopsies could potentially remove the need for routine biopsies [31, 42] . In fact, given these results for intestinal metaplasia, an endoscopic grading of gastric intestinal metaplasia with NBI was proposed. This classification considers five different gastric areas: two areas in the antrum, two in the body, and one in the incisura. Each area may have a score of 0 (no intestinal metaplasia), 1 (focal intestinal metaplasia, ≤30% of the area), or 2 points (extensive intestinal metaplasia in that area, > 30% of the area), resulting in a possible total of 10 points. The total score will vary from 0 (normal endoscopy with no areas suggestive of intestinal metaplasia) to 10 (diffuse metaplasia). The letter a or c is added to the score if metaplasia is more evident in the antrum (a) or in the corpus/body (c), suggesting environmental or autoimmune gastritis, respectively [31] . An endoscopic grade of gastric intestinal metaplasia of 5 was identified as the optimal cutoff value to identify patients with extensive intestinal metaplasia deserving surveillance, with a sensitivity of 94.2% and a specificity of 95.2 % [31] . This classification showed a high correlation with histology and is thus a promising tool, although validation studies are still needed. ME-NBI has also been proven useful in the diagnosis of early gastric cancer, and the Magnifying Endoscopy Simple Diagnostic Algorithm for Early Gastric Cancer (MESDA-G) was recommended for the evaluation of a suspicious gastric lesion [39] . It applies the Vessels plus Surface Classification and suggests evaluation with NBI if a clear border between the suspicious lesion and the background mucosa (demarcation line) exists: if absent, it excludes cancer; if present, microvascular and microsurface patterns should be evaluated. If irregular microvascular and/or microsurface patterns are observed, a diagnosis of gastric cancer can be made [34, 43] . Some studies verified that NBI microvascular and/or microsurface patterns can also predict the histologic type of early gastric cancer (differentiated or undifferentiated) [10, 34, 44, 45] .
The classification of gastric lesions proposed by Li describes three distinct patterns associated with different types of gastric lesions and with the depth of cancer invasion: the type A pattern corresponds to noncancerous lesions, the type B pattern corresponds to differentiated adenocarcinoma and intramucosal or superficially invasive cancers, and the type C pattern is indicative of undifferentiated adenocarcinoma or differentiated cancer with deep submucosal invasion [45] . This classification may be a promising tool with good sensitivity, specificity, and accuracy in distinguishing between differentiated and undifferentiated adenocarcinomas (92.3, 89.7, and 90.4%, respectively) and in differentiating between cancerous and noncancerous lesions (97.3, 84.4, and 90.2%, respectively) [45] . However, the validity, reproducibility, and clinical value of this classification are still to be demonstrated.
In conclusion, NBI (with and without magnification) is accurate in the diagnosis of gastric intestinal metaplasia and dysplasia, and is superior to WL [46, 47] . The use of NBI also improves the diagnosis of early gastric cancer [48] [49] [50] [51] and is also helpful in the preoperative demarcation of cancer to prevent positive surgical margins postoperatively [48, 51, 52] . NBI should be seen as a complement to WL, improving the diagnosis and detection of extensive intestinal metaplasia and superficial lesions with dysplasia and cancer [46] .
Colon
Normal colonic mucosa presents a circular and regular gland and vessel pattern on NBI. Colon inflammation maintains the same pattern, but with thicker vessels and variable vascular density, which confer a reddish appearance of the mucosa. When this pattern is seen in a polyp or lesion, it suggests a mucosal or inflammatory polyp.
Polyps/Flat Lesions
Most colorectal polyps/superficial lesions are histologically classified into adenomas and serrated polyps (hyperplastic polyps [HPs], sessile serrated adenomas/polyps [SSA/Ps], and traditional serrated adenomas) [53] .
NBI provides enhanced vessel and surface patterns of lesions and contributes to the detection and characterization of colorectal polyps. It is helpful for the prediction of histology (real-time optical biopsy) and for estimating the depth of invasion of a colorectal cancer [10, 54] .
The use of validated scales allows an improvement of the diagnostic accuracy of in vivo optical diagnosis and decreases interobserver variability [2] . The Kudo classification characterizes the mucosal pit pattern, and the Sano classification assesses the capillary pattern. Both of them were the mainstay of polyp assessment, and the remaining systems were derived from the former ones [5, 55] . The NBI International Colorectal Endoscopic (NICE) (Fig. 4) and the Japan NBI Expert Team (JNET) classifications simultaneously evaluate surface and capillary patterns [1, 6] . The NICE classification was proposed in 2012 by an international expert group for the diagnosis of colonic lesions [56, 57] . An advantage of this Western validated classification is that it can be applied using NBI with or without optical magnification [1, 56] . It categorizes three types of lesions: type 1 (HP), type 2 (adenoma), and type 3 (deep submucosal invasive colorectal carcinoma) [10, 56, 57] .
The NICE classification with unmagnified NBI distinguishes neoplastic from nonneoplastic lesions as accurately as does ME-NBI (with a sensitivity, specificity, and negative predictive value of 97.5, 83.3, and 92.6% for unmagnified NBI vs. 97.5, 85.1, and 95.2% for ME-NBI, respectively) [58] . However, with ME-NBI the rate of optical diagnoses of diminutive and small colorectal polyps is significantly improved [59] . The NICE classification is also clinically useful to predict deep submucosal invasive carcinoma (with a sensitivity of 94.9% and a negative predictive value of 95.9%) [57] .
The JNET classification was proposed in 2014 [60] , aiming to unify previous classifications into one universal ME-NBI classification of colorectal tumors [60] . Lesions are classified into four types [60] . A recent retrospective analysis concluded that types 1, 2A, and 3 of the JNET classification were very reliable indicators of a polyp histology (with a sensitivity, specificity, and accuracy of 87.5, 99.9, and 99.3% for type 1; 74.3, 92.7, and 77.1% for type 2A; and 55.4, 99.8, and 96.6% for type 3, respectively). However, the accuracy for type 2B lesions was lower (with a sensitivity, specificity, and accuracy of 61.9, 82.8, and 78.1%); for this type of lesions, chromoendoscopy with added indigo carmine improves diagnosis [61] . At present, large-scale validation studies of the JNET classification are needed to prove its utility in clinical practice [60] .
The current classification systems based on NBI do not include serrated adenomas (SSA/Ps and traditional serrated adenomas). These lesions are difficult to differentiate from HPs and sometimes from adenomas [2] . Recently, the Workgroup Serrated Polyps and Polyposis (WASP) classification was developed and validated to allow endoscopic differentiation between adenomas, HPs, and SSA/ Ps < 10 mm in a stepwise approach (Fig. 5) [53] . First, colonic polyps are assessed for the presence of adenomalike features using the NICE criteria. The presence of at least one adenoma-like feature is sufficient to diagnose a type 2 polyp. Subsequently, the diagnostic criteria are used to differentiate between SSA/Ps and HPs for type 1 polyps, and between SSA/Ps and adenomas for type 2 polyps. The presence of at least two SSA/P-like features is considered sufficient for a diagnosis. The introduction of the WASP classification significantly improved the accuracy of the optical diagnosis of serrated lesions, which showed to be sustainable after 6 months [53] . However, more studies are needed before using this classification in clinical practice [1] . Among patients undergoing screening colonoscopy, previous studies have demonstrated that NBI does not improve the detection of colorectal polyps but seems to be better than standard-definition WL and equal to HDWL [62] [63] [64] [65] [66] . Based on past studies, use of virtual chromoendoscopy is not routinely recommended for improving detection in average-risk populations, only in patients with known or suspected Lynch syndrome/serrated polyposis syndrome [2] . Nevertheless, recent studies suggest that bright NBI can improve adenoma detection [67] [68] [69] . For the detection of colorectal serrated lesions, use of NBI may be promising, but the data are conflicting [70] [71] [72] .
Concerning characterization, virtual chromoendoscopy is recommended to predict the risk of invasive cancer in suspected lesions (depressed [Paris 0-IIc] or nongranular/mixed-type laterally spreading tumors), to define the margins of lesions, and to detect residual neoplasia at a scar site. In order to increase the quality of evaluation of colonic lesions, classifications such as the NICE, Kudo, JNET, and WASP systems should be used to describe the surface characteristics of a polyp [1, 73] . A recent metaanalysis showed that the use of AEITs such as NBI was preferable to gross morphological features to differentiate superficial from deeply invasive cancer [74] .
In several studies, NBI was demonstrated to allow a reliable optical diagnosis of colonic lesions when used by appropriately trained endoscopists, and to improve diagnostic accuracy in lesion assessment [73, [75] [76] [77] . At present, there is a paradigm shift in the management of diminutive colorectal polyps (≤5 mm), advocating the use of optical biopsy with endoscopic technologies rather than histopathology for polyp characterization and subsequent assignment of surveillance intervals, without affecting its efficacy in reducing the future risk of colorectal cancer [78, 79] . A meta-analysis indicated that NBI allows accurate real-time optical biopsy (the negative predictive value of NBI for adenomatous polyp histology was 91% in general and 93% with expert endoscopists) and supports a "diagnose-and-leave" strategy, in which the endoscopist leaves in situ diminutive rectosigmoid HPs, and a "resect-and-discard" strategy, in which colorectal adenomas ≤5 mm are resected without pathological assessment. This strategy is safe and cost-effective: it reduces the number of resections, associated adverse events, and histological examinations [78, 80] .
Community medical centers and nonexpert endoscopists demonstrated an inferior optical biopsy performance, and NBI optical diagnosis cannot be recommended for application in routine clinical practice [76] [77] [78] 81] . Diminutive polyps should be removed and submitted to histopathology to determine the next surveillance colonoscopy interval [78, [82] [83] [84] .
Before the widespread implementation of "diagnoseand-leave" and "resect-and-discard" strategies in clinical practice, additional improvements are needed, including developing training and accredited programs, standardization of polyp classification systems based on endoscopic imaging technologies, establishment of standards of practice, and development of quality assurance programs [82, 85] .
Thus, in conclusion, NBI may not significantly increase the rate of detection of colorectal neoplasia in average-risk populations, but particularly light NBI could be an option for high-risk patients. Nevertheless, NBI is a useful tool for characterizing lesions (predicting the risk of invasive cancer and defining margins of resection and residual neoplasia in piecemeal polypectomy scars) and in helping to choose the best therapy (endoscopic mucosal resection, endoscopic submucosal dissection, or surgery). In expert centers and under strictly controlled conditions, NBI can also be used for real-time optical diagnosis of diminutive (≤5-mm) colorectal polyps.
Training
Recommendations suggest that training programs can help in achieving a high accuracy and good interobserver agreement in the use of AEITs such as NBI, and that it is a requirement for use in clinical practice [1, 2, 33, [86] [87] [88] . Even for simple NBI patterns in the stomach, a learning curve was observed, with a 10% increase in global accuracy for both trainees and fully trained gastroenterologists [89] . Endoscopists who participated in standardized and continued training using a computer-based module achieved a high performance in the optical diagnosis of colorectal polyps and exceeded thresholds [81] . However, a learning curve exists, and training alone does not guarantee sustainedly high performances in clinical practice [2] .
We suggest a staged method of training, beginning with learning the validated endoscopic classifications and recognizing the images and patterns presented by the authors. Then, videos displaying the different pathologies should be watched (at least 20-50 videos). Afterwards, we believe that observation of experts with live explanations may be of great value. At this stage, when confident with NBI diagnosis, we suggest another session of videos, this time without knowing the pathologies, with the goal of more than 90% accuracy. Internet-based e-learning systems are proving their value and should be used whenever possible for this purpose [90] . Finally, we suggest that before using the clinical diagnoses in daily routine, endoscopists should correlate the endoscopic images of their procedures with the correspondent histological diagnoses.
Conclusions
NBI is an advanced endoscopic imaging technique that enhances visualization of the mucosal surface architecture and microvascular details. It is readily available, easy to perform, and safe.
Undoubtedly, NBI is an important adjunctive tool to WLE for improving the diagnosis and characterization of lesions in the digestive tract and assisting the physician to decide on the best treatment (endoscopic mucosal resection, endoscopic submucosal dissection, or surgery). Table 1 summarizes the NBI recommendations in different clinical settings.
Future strategies should focus on adequate training programs to promote the implementation of NBI in daily clinical practice.
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